INTRODUCTION
lung echinococcal cyst is mostly a primary illness in children. about two thirds of echinococcus grows in the lungs. in 10% of the infected children, the echinococcal cyst of the liver is also present (1) . Echinococcus of the lungs in children can be followed by the pain in the thorax. research findings of the last decade show that echinococcus of the lungs in children is often without any symptoms, or if there are any, it is followed by unusual manifestations due to a long-term and unrecognized disease (2) . Echinococcus in the lungs grows about 3 cm per year (3) . if manifested, complications include the following symptoms: cough, breathing difficulties and bleeding from the lungs. if the echinococcal cyst ruptures, its contents leaks into a bronchial tree, which can lead to immediate choking or the symptoms of anaphylaxis appear.
Exudative pleuritis is rarely manifested, as a consequence of a strong reaction of pleura, as well as of an infection spreading to a pleural cavity. The most severe complication is the infection of the echinococcus which develops after the rupture of the pericyst and the development of the bronchial fistulae. This complication manifests itself with the symptoms of a lung abscess or with the symptoms of pleural empyema. The erosion of a larger blood vessel and communication with the bronchus are followed by hemoptysis, rarely by embolism and spread of echinococcus into other organs (1) (2) (3) (4) (5) .
The most important diagnostic procedures are radiological examinations, computerized tomography (CT) of the thorax and abdomen, as well as serological analysis for Echinococcus. according to a peripheral smear, a mild to moderate eosinophilia is found in 25-70% of the infected children (4, 5) . The operation is a primary treatment option, when the therapy of the echinococcal cyst is in question. The procedure which often follows is a lung lobectomy.
THE CASE
a girl, aged 6 years and 7 months, was admitted to the Pediatric Clinic for suspected pneumonia and pneumothorax. The onset of the disease was sudden, a day prior to the hospital admission, with vomiting and irritated cough, without expectoration. after she had been examined by a pediatrician at the Clinic, salbutamol and cefixime were administered. During the night, she developed a high fever (38.7°C) and she complained of abdominal pain and choking and she has been hospitalized at the General Hospital in Gornji Milanovac. On that same day she was referred to the Pediatric Clinic of the Clinical Centre of kragujevac.
anamnesis showed us that the girl had been healthy up to that moment, that she lived in a rural area where keeping dogs and cats was common, and that she had came in contact with them. at the admission the girl was conscious, febrile (38°C), dyspneic, hypotrophic, with body mass (BM) of 20 kg and body height (BH) 120 cm. Her body mass index (BMi) was 13.88 kg/m2. a weakened breathing sound on the right side, basally, was found as well as in the mid parts of the right hemithorax. she had 48 respirations per minute and oxygen saturation of 94% (measured with a percutaneous oxymetre at room temperature -saO2). all other physical findings were normal.
The laboratory analysis showed a rise in the inflammatory parameters: erythrocyte sedimentation rate (Esr) 32 mm, C-reactive protein (CrP) 73.6 mg/l, procalcitonin (PCT) 4.15 ng/ml and fibrinogen 6.83 g/l. Hematological smear showed leukocytosis, with a predominance of neutrophils (87%) and eosinophils (4%) with absolute count of 688 per mm 3 . also, a four times higher value of alpha-1-antitrypsin (a1aT) was recorded (2.1 g/l), as well as a four times higher antibody titers igG for echinococcus than normal (41.9 u/l). Other biochemical analyses, such as the red blood cells count (rBC), platelets count (PlT), hemoglobin (Hg), hematocrit (Hct), plasma electrolytes, aspartate aminotransferase (asT), alanine aminotransferase (alT), alkaline phosphatase (alP), gamma-glutamyl transpeptidase (GGT), lactate dehydrogenase (lDH) and urine, were within the reference value range.
The chest X-ray (figure 1) showed a large circular mass, clearly bordered (13 x 19 cm) in the mid and lower lung area of a right hemithorax, with a bizarre hyperdense content -shadow and a large airy-transparent part with a formed level. a profile chest X-ray (figure 2), showed that the mass is located in the medial and posterior segments, pressing the remaining part of the parenchyma and mediastinal structure to the left. an ultrasonography of the abdomen showed the hyperechogenic liver.
During the initial hospital stay, fever rise up to 40°C, with a septic pattern. The girl was occasionally dyspneic and tachypneic, with a fall in oxygen saturation up to 91% at room temperature. a working diagnosis was established -a large echinococcus lung cyst in the right hemithorax, with an infection of the surrounding lung parenchyma. The diagnosis was later verified serologically.
The treatment included oxygen, bronchodilatators (salbutamol) and antimicrobials (ceftriaxone, amikacin, and metronidazole). On the fourth day of hospitalization, clinical improvement was observed: oxygen saturation was normalized at 97% and the number of respirations was 28 per minute. The inflammatory parameters were declining in 24 hours and CrP fell from 73.6 to 65.3 mg/l. On the fifth day of hospitalization the girl was sent to the surgery ward for definitive echinococcal cyst removal.
DISCUSSION
There are two types of echinococcus that can infect a person in Europe. The most common is Echinococcus granulosus. a child gets infected with echinococcus, namely eggs of Taenia echinococcus, which are transmitted through fasces of a dog, cat or fox, and are inserted into one's organism through dirty hands and ingestion. an embryo, via portal bloodstream, enters directly into the liver and subsequently into the lungs. Five to six months later, an echinococcal cyst, consisting of cuticle, epithelium and clear fluid, is developed. The organism creates a binding cocoon or a pericyst around it.
Clinical features of the girl could point to following possible diagnosis: lung echinococcus, lung abscess, infected bronchial lung cyst (congenital or acquired), lung or mediastinal tumors, primary ciliary dyskinesia, cystic fibrosis and, less frequently, arteriovenous fistula, benign granuloma, aspergillosis of the lungs, loeffler's syndrome and Birt-Hogg-Dube syndrome (6, 7). The child complained of health problems immediately prior to the hospital admission, which was seen in a small number of children infected with echinococcus. it is common for a clinical feature of a large lung echinococcal cyst to gradually develop. radiological findings for echinococcus disease are pathognomonic, showing a clearly bordered circular shadow. since the cyst was infected, it had smaller hyperdense content -a shadow, and a larger airytransparent part, with a formed level. a characteristic sign on the surface of the fluid, in the shape of a water lily, was not present, indicating that the cyst had not perforated, which was the reason for the absence of expectoration.
Blood peripheral smear in the girl showed a mild eosinophilia (4%, 688 per mm3) which was somewhat higher than the upper normal limits (<3%, 218 per mm3) suggesting a helmintic infestation (5, 7). a1aT was four times higher, which indicated the florid inflammatory process suggesting possible necrosis of the echinococcal cyst and surrounding tissue (4) . a1aT can be raised in echinococcal cyst, some inflammatory disease, some malignant tumours and after corticosteroids and oestrogen treatment abscess is caused by many bacteria (staphylococcus aureus, streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, klebsiella pneumoniae, Escherichia coli, Bacteroides, Peptococcus and Fusobacterium) and it is also considered in differential diagnosis. The clinical features of lung abscess of the lungs are similar with the course of the diseases in our patient: a sudden onset, high fever with the septic pattern and the increase of inflammatory parameters (8) . Fungal infections are also considered primarily aspergillosis. lungs aspergillosis would manifest itself in the form of a multiple smaller abscesses, lobar pneumonia or hemorrhagic lung arrest, especially with children with a cellular immunity disorder (2) but detailed work up excluded the cytokines of inflammation, as interleukins il3 and il5, and immunoglobulins igE and igM rise together with eosinophilia accounts. in lungs aspergillosis eosinophilia is mild (over 1000 per mm 3 ) (2).
Other causes of eosinophilia were also excluded as possible causes. loeffler's syndrome, appearing as a consequence of the transfer of diverse parasites (ascaris, Taenia, ancylostoma, Trichuris, Fasciola, Toxicara) through the lungs during their life cycle have higher eosinophilia than values in our case (10-40%, 1000-5000 cells per mm3) (2, 5) . idiopathic hypereosinophilic syndrome is characterized by the absence of parasitosis and allergic illness, with eosinophilia (>1500 cells per mm 3 , for six months or longer), or a leukocytosis higher than 30.000 cells per mm3 with hypereosinophilia of 50-90% (2, 9).
The child's age made less likely the presence of congenital bronchial lung cyst because it would have manifested itself earlier but an acquired bronchial cyst (acutely infected) was in consideration. Pulmonary arteriovenous fistulae were also less possible since they are always localized in the hilum and manifested with hemoptysis. Finally, tumors of the lungs and mediastinum were also carefully excluded after consideration of all clinical features.
The first phase of treatment course was based on the supportive measures and antibiotic administration, with the purpose of treating the inflammation surrounding the echinococcal cyst, caused by mixed, gram-positive, gramnegative bacteria as well as anaerobic flora. some authors suggest that mebendazole, (50-60 mg/kg) should be administered in three doses within the three months after the surgery as a specific antihelmintic agent (2, 4, 5, 10). The definitive treatment in our patients was surgery for cyst removal. Complications in children with echinococcus of the lung after the surgery are practically negligible, which is why the prognosis is good. Our patients also recovered The inflammatory parameters declined on the second day of hospitalization despite of persist fever, adynamia and pale-grey skin.
in conclusion, lung echinococcal cyst is a rare clinical manifestation in children in non-endemic areas and pediatricians could be vigilant for symptoms and signs of
